The following key messages have been found as a result of this rapid review:
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As dogs are becoming increasingly involved members of households, it is no surprise that an association between dog ownership and higher levels of PA has been found. 10 Despite this, less than 50 per cent of dog owners walk their dogs regularly. 8 Dog walking is a purposeful task that provides social support and can act as a constant motivator all year round, including during the winter months. 11 In this paper we report a review of the literature on the evidence for the benefit of dog ownership with respect to increased physical activity and weight loss. The databases combined retrieved 217 articles. After duplicates 156 articles remained and a filter was applied.
The filter included articles published between 1990-2016 and adult populations >18 years. Thirty-seven articles remained for primary relevance assessment, and titles and abstracts were reviewed for the following inclusion criteria:
 The article compared dog owners to non-dog owners;
 Physical activity or weight loss was the primary outcome measure;
 Participants aged 18 years and older;  Sample size >90  Survey response rate: >50 per cent
If the inclusion was uncertain, the full text was read by the two reviewers and a decision was made as to whether the study was included.
The Critical Appraisal Skills Programme (CASP) critical appraisal tools 12 were used for the final full text review redeeming eighteen relevant articles. These articles were further scanned through manual searching of bibliographies. Refer to Figure 1 for the detailed search strategy.
RESULTS
Eighteen articles were analysed, including twelve crosssectional studies, two longitudinal studies, two cohort studies, and two systematic reviews. Excluding systematic reviews 52,053 participants were included in this rapid review. Characteristics of these studies are described in Tables 1-4. The studies were published between 1990 and 2016 and varied in size from 92 to 14,273 participants. These studies followed the inclusion criteria comparing dog owners to non-dog owners with PA or weight loss as the primary outcome measure. Most of the studies were conducted in the United States (US) with fewer from Australia, Japan, and the United Kingdom (UK). Measurements of PA varied significantly and only one study reported weight loss outcomes.
Prevalence of dog walking across dog owners
Excluding systematic reviews (n=2), the reported prevalence of dog ownership ranged between 11.9-60 per cent. Of these sixteen studies, eight reported the prevalence of dog walking among dog owners (mean 
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prevalence 55 per cent). Eight studies did not report this data.
The dog ownership group was further described as either dog owner/dog walkers (dog owners who walk their dog) or dog owner/non-dog walkers (dog owners who do not walk their dog). We therefore report our findings using the following groups; dog owner/dog walkers, dog owner/non-dog walkers, or non-dog owners.
Physical activity
All studies used self-reporting as a means for estimating PA. Walking and PA were often separately reported with descriptive measures of duration, frequency, and/or intensity. Seventeen articles reported duration and/or frequency and intensity was recorded by eight articles.
Twelve articles found an association between dog owner/dog walkers and PA compared to dog owner/nonwalkers and non-dog owners. Five articles reported no association.
Intensity of physical activity
Of the eight articles measuring intensity of PA, greater than 50 per cent (n=5) reported no association between dog owner/dog walkers and reaching higher levels of intensity. Examples of high-intensity PA included running, cycling, and aerobics.
Pachana et al., 13 Parslow et al., 14 and Salmon et al. 15 reported no difference in intensity of PA between dog owner/dog walkers and other groups, while Thorpe et al. 16 and Utz 17 reported a decrease in intensity of PA among dog owner/dog walkers.
Weight loss
One article reported weight loss; no association between dog ownership and weight loss was found when compared to non-dog owners. 18 This article compared obese pet owners to obese non-pet owners over a one-year period (recorded at four, six, and 12 months). Weight loss was statistically different from baseline at each time-point for both groups (p=0.01). However, there were no significant differences when comparing pet owners to non-pet owners.
DISCUSSION
The results of this review indicate that dog ownership does not equate to an increase in self-reported PA unless dog owners actively walk their dog. The dog owner/dog walker group more commonly reported the highest level of PA including frequency, duration and intensity.
The majority of articles (n=12) reported a positive association between dog owner/dog walkers and PA. Soares et al. 10 reported that dog owner/dog walkers were 2.74 times more likely to achieve 150 minutes of PA than owners who do not walk their dog.
It is noted, however, that not all dog owners walk their dog. It is important to highlight this group of dog owner/non-dog walkers, as methods may be developed to determine why this group does not engage in PA. 5, 19 Reasons for not walking include characteristics of the dog (age, size), individual factors (health, time constraints, lack of motivation), or environmental factors (presence of dog park/walking tracks, season).
This review found that greater than 50 per cent of dog owners walked their dog. However, it was not reported whether this walking met the recommended criteria of 150 minutes or more per week. Reeves et al. 20 found that 61 per cent of dog owners walked their dog for 10 minutes at a time, while only 27 per cent walked to meet 150 minutes per week. Additionally, the measure of PA is self-reported in all studies and therefore potentially unreliable. It is possible that dog walkers travel to an open space and remain stationary while their dog is exercising.
Five articles reported no association between dog ownership and an increase in PA. Utz 17 found that pet owners were more likely to have excellent or very good health, both self-reported and physician assessed, including less rates of obesity, congestive heart failure, and arthritis. However, these health benefits were largely reduced upon controlling for confounders (age, socioeconomic status, and residential location). The study therefore concluded that the need to physically care for a pet (eg, walking the dog) does not explain why dog owners have better physical health. Pachana et al. 13 also found that dog ownership was not directly related to health outcomes. Instead, dog ownership was dependent on the effects of demographics including living arrangements and income management. 
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Intensity of physical activity
This review indicates that dog owner/dog walkers are less likely to engage in exercise of higher intensity than dog owner/non-dog walkers or non-dog owners. Five articles reported no association between dog ownership and an increase in the intensity of PA. This may relate to the length of time dog owners spend walking their dog at a low intensity rather than higher levels of PA such as may occur in sport. 3, 19 Individuals may walk shorter distances with their dogs than if they walked on their own. Further, the behavioural characteristics of dogs (eg, being distracted by sensory stimuli) may contribute to a decrease in speed when walking a dog. 11 Conversely, three articles stated a positive association between dog owner/dog walkers and an increase in the intensity of PA. Reeves et al. 20 found that approximately 60 per cent of dog walkers met the criteria for regular moderate and/or vigorous leisure time PA compared to 45 per cent for dog owner/non-dog walkers or non-dog owners.
Weight loss
A positive association between dog ownership and PA does not necessarily correlate to weight loss. This review therefore sought after studies that included the weight loss of participants. No studies reported statistically significant effects of dog ownership on weight loss and Kushner et al. 18 was the only study included that reported weight loss data. This study compared obese people with an obese pet to obese people only, in a one-year prospective controlled weight loss study. People received dietary and PA counselling. During this time PA increased in both groups, but there was no significant difference reported between pet owners and non-pet owners.
Although BMI measurements were recorded throughout most of the cross-sectional studies, this data is not recorded longitudinally and therefore no association between dog ownership and weight loss can be implied.
Other contributing factors
Geographical location and annual variation may determine the likelihood of both dog ownership and dog walking. The majority of studies reviewed (n=9) took place in the US with a high dog ownership rate estimated at 44 per cent. 21 In addition, countries with extremely cool climates would limit a dog owner's ability to regularly walk their dog.
The location of households (metropolitan vs nonmetropolitan) is a significant confounding variable that should be recorded when measuring PA of dog owners. As mentioned by Pachana et al. 13 "the type of housing can affect opportunities for pet ownership". The type of housing can also indicate health status as health is often poorer in some areas.
Utz 17 reported that dog ownership was highest among those with larger households within non-metropolitan areas. Despite this, most studies did not record the location of housing (metropolitan vs nonmetropolitan) for the sample studied. Those that did record this information often showed a large percentage living within a metropolitan area. Richards et al. 22 reported the majority of their subjects lived in a metropolitan area. This confounder must therefore be controlled for in future studies.
The elderly population may benefit from owning a dog as older adults are likely to have improved mobility when compared to non-dog owners. 5, 8, 16, 19 However, elderly dog owners may seek a dog as a companion rather than a walking buddy due to limitations in mobility.
The size and breed of a dog is another factor that may influence people to walk their dogs. Individuals may even choose to own a dog based on the level of physical activity it requires. Within this review only one study (Reeves et al.) 20 measured the effects of these characteristics on dog walking. This study found no overall effect of dog size on the prevalence of dog walking. However, larger dogs tended to be walked for a greater duration than smaller breeds. A study that was not included in this review, Schofield et al. 23 reported that owners of smaller dogs may be less likely to walk their dogs.
Limitations and future ideas for studies
The evidence for the association between dog ownership and PA and/or weight loss is limited. Interpretation of this data is difficult due to the inconsistent use of terminology between studies. For example, PA could not be reliably interpreted. Additionally, not all dog owners walk their dogs and this must be clarified in any comparison study.
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Self-reported levels of PA may be biased and therefore objective measures of PA would be critical. The use of accelerometry would be a useful tool for further studies. There are some studies on this topic that use accelerometry; however, the response rate was poor and did not meet our inclusion of criteria of 50 per cent recruitment to the study.
The majority of studies included were cross-sectional rather than an experimental design and therefore replete with confounding variables.
CONCLUSION
This review indicates that dog owners may walk their dogs as a means for encouraging physical activity at a population level. To do so clinicians need to enquire about pet ownership among people developing new weight loss habits. Dog owners are not more active than non-dog owners unless they walk their dog. Factors associated with not walking a dog need to be explored as the majority of dog owners do not participate in dog walking. These factors include characteristics of the dog (age, size), individual factors (health, time constraints, lack of motivation), or environmental factors (presence of dog park/walking tracks, season).
Currently, there is a lack of robust evidence to suggest a correlation between dog ownership and physical activity and/or weight loss. Thus, an association between these two measures has not been demonstrated.
The addition of longitudinal studies will help to provide evidence for the temporal relationship between dog ownership and PA and/or weight loss. Future research may explore the type of dog owned, the use of accelerometry, and weight measurement. Further, a discussion of potential methods that may be implemented to prompt individuals to walk their dog (SMS/email reminders, clinician input, group activities involving dogs) would be beneficial. 
